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(57)Abstract: 



PROBLEM TO BE SOLVED: To generate plural convolution encoded data with one frequency 
clock generator. 

SOLUTION: Parallel data DATAB outputted by an input signal generator 1 1 are given to a 
parallel -serial converter 12 to be converted into parallel data DATA. A cloak thinning circuit 16 
thins (n) pieces among (m) clocks CLKO outputted by a clock generating circuit 15 based on a 
coded ratio (m-n)/m to generate data read clock CLK. A convolution encoder 132 performs two 
kinds of convolution operations and outputs coded data CDATA 1 and 2 to which an error 
correction code is attached by the clock CLK. A puncture circuit 14 eliminates data at a 
prescribed position from parallel coded data according to a coding ratio, synchronizes it with a 
symbol clock CLKS and outputs transmitting symbol data. 
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1 1 <DmJi-rz>m\\T 

— ^DATABSr3feyiJB:?lJ*lft«l 2^**, #^7*— 
(m-n) /mtdS-^T^n s> ^ 1 5 
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[fll&Sl] *»«J:9«!*aS*tfcm-n (m, n 

fim> n ^r^§^-r^IES^C) ffltf)^— * K*t LT mffltf> 
5 f -*«r«F#fc*R = (m-n) /m©l» 9 ITjEWJpW 

ffifc9v y9&±¥m&mfiir&9*y9<Dit>* mm 
<D# n y?m\znm<r>? o y t? *m5\^X'r — 9mm9 
pyn ^^-T Z>9*v9^fi\* 3^a * x 
ItrfB^n y^^^a^tB^j-rS^ny^S: 1 / 2 
A LTMv/^^^ n 2/ ^ 1 / 2 #«*a 

WI5^n y ?m9\$ 9 Via* * v9*KJ] 
U 1/p (ptt2£JLhtf>jE»*) fc$WH.U5Wfl^o s> 

*3i9*v9h mm b-c«riBfi#«*» e> a^j Sixfcafew 

RrtfflU* y77 fDSm*?— 9 SriffM^- * tt ffl 

at Witj«***a t h 

T2««<0*i&*W#*tS:*TV\ tii&<D&-f§rik7*—?$: 

mn k: a a w -jut #a t , 

fc^a*> ta*i-s a* mcoft^ikr— 9 

i!iris«F-g-fk*R*cj; 9 ^«>^«) ^ttfeHB/^-cafe^ift^r 

2o^^fsv^>'^/v^-^^W^-ra^>'^^-V"^a 
b, «r**U 

WIS 1/p Hl*i-*»H^ n y ^ |~ It 

[fS^2] «-9-«±9B*U**tfcm-n (m, n 
ttm>n*WSt-*jEffift) ^cDt 5 -^ k:*t It m<@<£> 
x-*£r??-S§-{b:^R = (m-n) /mOgg 9 iHlEttfiUFt 
WEW^K^^-^SrW^kapR-CS^ii 

aflrs/^*^**^ 2 ®<om$i®;<n9 w9 «r**r 

lltrlE^ o y ^%^©C0tU^7-f-5^ n y^0> 0 *>, 
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lift 15^ n y^*ifaoiHAt5 ^o y ^«ri/2^ 
JH v^tfOi^ n ^ Sr*j*i-5 1/2 5>/i^a 

mm9v y ?^\%^&<DT-9mm9*v9*Kf] 

U l/p (pf±2«Jl0>jE»») K5WSL5Wfl^Oy 

ffiia^^^b^a^m*t-a^U£o»^^-^^^ 

fe, StrffiW#ft*RJcJ:l9^ft3e*e>ixfcffi«^W^k 
r-^$riiLT, «0 ©W-g-ftx — ^SrWIE 1 / 25> 
W^a^ta^SttSv'^sIf/w^ny^lcRlWU. J.o 

2 ooigff v- ^ ^ tU^J-f 5 ^ ^ ^ ^ - ^a 

BtriE^M^^a^, HtriEi/p5)-«#aoti3^7-r 
n y 9 ^m^^xmmm^m<om^—9 

BiU «Ha^ny^lB5l**a^EaE»m, n<D«S:« 
x5wi:tcj:l9. ttlttoff^k^Roaim^v*/^-- 

f sraiflr-ra <t 5 ufcr t tar** -r s w*fk* pt« 

JO [0 0 0 1 ] 
[0 0 0 2] 

f5f %J Y. Yasuda et. al. 'Development variable rat 
e decorder and its Performance characteristic * 6t 
h Int. Conf.on Dig. Sat. Commun. Mf¥ U < S tlX V ^ 

[0003] m7 tt?s*^>w#^* praew 9 triE^g 

50 tcj:<9, »9frEW-JDff**fefiEL-Ci5l«i-5*-&. 31 



3 

ftix vtiouak:^* tizm V trJE»ttmi§r09c# A- B 
x&>z>zb*n$kirz 0 0 7 o«i&»w#fi:ttB 2 0 

^i-^^S-Cfc^o raHJC*JV^T, DATABItf?i| 
A*^— CLKBIlA^ny^-efcS. StTD 
ATA1. TDATA2teffl/r>V#/l'"C*>5o 

[0004] *a*tf#{bSiE 2 o wt, m^xf}?-* 

3/4 <D»g>KA*J * n y ^ KilSIJH Lt^aS 
mt5Sl^^n^*4S24, 

*JB2(DHIJRia:^ny^*^«2 5. «F»fl:*^*t-C 
BJHSC;* n y 2 4 XttBfflSC^ o y 2 

Bym»2 7 "CAMS Sit*. 

[0 0 0 5] **3, HJH5£^ a y ^£/£SS2 4. 2 5, 

[0 0 0 6 J £X±<D£ o K*j*SnfcJK&*«#flaSB 
2 0Ottf^Sr»Mi-5. *1\ tt?li«yMafc»2 1KB 
8 (b) K^"f «fc 9^8 V<D&?\\(D^r — ?frX*}£ 

s k-fZ>k. ms (a) ic^-f-J: 5^2 • f s • R/8 
co^&lfcco A^ ^n^CLKB ^ffi^JlS?!!*** 2 1 
tcA^$tt5„ I<Z)8 ITy h©ttJlJr-^DATAB 
li. B 8 (c) IC^-T* 5 Kt*— ^gc^ttJL^ n y^C 
LK 1 tc«fc 9B8 (d) W<fc5Wir-^DATA' 
tc^^n^o -t Lt^Or — ^ DATA* «r«&*ff 
#<fc»2 2fcA***-5fc* 13 9 (b) tc^-Tl o^A^J 
t^-^D ( j )fc*tU B9 (c) , (d) C^tJ:? 
t^-f 5 V / j t*5*t5flf*<bT-^CD ATA 1 ' , 
CDATA2' tLt, f-^Cl (j) , C2 (j) 

*siRii*icm/7Sixs. 

[0007] 09 (a) - (g) tt«F^{fc*3/4 0>4§ 
^eo^— *4&««r*1-0>l£»U (310 (a) — (g) 
li«*fb*5/6©»^^— *»3&«**" 0 12 9 

(c) , (d) XI1810 (c) , (d) Id^-Tx-^ 
CDATAT , CDATA2' £r^>-^ — Ifilft 2 
3KA*-T5i:* «F-i-{k*R»cJ:9^«>^«>fettfcffiB 
Wr-^iifli^So B9-CHC1 (2) . C2 

(3) *Sfi4Stitf-^ "Cfc 9 ; H 1 0 -CliC 1 

(2) , C2 (3) , CI (4) , C2 (5) 
ixfcf*— *-C*>5. ^^r-^Cl (x) , C 2 (y ) 
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SK&SJ: o \z^(Dm yuds ^ » R £ £ ivc i * 5 . 
[0 0 0 8] ^:LT, 13 9^1 1 go ( e ) tC^tH 
is sK/V-JS jJt^St ^ n y^CLKS4:^V\ m 9 Or- 

\ctr>. m9 (f) , ( g ) xtwai i(f), (g) 

JC*i-J: pftm^^^sS^T*— ^TDATAl, TDA 
TA2*£jft1-£Cfcas-e£5. wCOJ: 5ttM3l#tf!S 

jo [0009] aty»jiayu*i«S2 iw^— ^a^. 

W^n^CLK' b* «*a*«?-g-Yfc:« 2 2 Otbf^ 
^o^CLK"ll, W^fc*RKJS£T«J#;*-f y^* 

n ;/^S££S2 4 2 5CD5*>. W#ffc*Rj&S3/4<D 
»-fii*B#5£^ ci s^38£«2 4 (DHWj^ a y ^ c L K 
ltlRU ff^b*RaS5/6 0»^ttH»5S*a y 
^MS2 Scotti;/^ P5/^CLK2^Mf5 0 
[0 0 10] 

<Z>ff-§*fb*R. 0fl;ttfR=2 
/3, R= 7/8*^f<0«F■g•^k*<0«^gS:ai^PL■CV^< 

[0011] r co J: p *tt*OlH»&KB* 

w i tf-C* 5«F-B-ft*RTBB 9 HjE««3SB«r*«1-5 
[0012] 

Wtt. ft*»J: 9K^.mS*tfcm-n (m, nfim>n 
n^-itmR^ (m-n) /mO»9frEWlin«F»ti-S 

i,xmm -r z> w#^b* ptjeb 9 ir jE2SfflrsB-e*> o x . 

^ra§|V^T7 ? -^^tti^ n y ^ ^ o y ^fffl^l 

1 / 2 UXSIfS^V^^ £r£j5£-T5 1 / 

p>^^A*l, l/p (pli2K±(?>EB») tcj^H 
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&<D&%-ihT- ? sr afe3W a^ *■ s «5&*w-g-f b#a 

2 5WB*aa»& a^7 $ tt5 >- n y ^ fcHJH U 

aot(riEW*{b*R^J: o^»s»e>ixfciiHfl=-catt/» 
* n y * izmm uminefs** J: o k^u s jxfcawd^ 

— * 2fcWMrfB5WB 2wt\z.mm Lfc A* * n y ^ 
IEJfcMBWM*#afc*;t, HM5*oy*IB3l*¥»«> 

R oaSW^^aRA^- * S:i36«-*-* J: 5 Lfc d t S:W 

[0 0 13] #«OllI#«2IE*0*l!Jll*. 
jS«t9R*a*^fcm-n (m, n(im>n^f5 

= (m-n) /m<nm*)t\lEmm j %h'tZ>b^ ffiEW ^ 
#«o^-#tW^k*RT»*ii*W*YtUTiS«r 

7*— *Kffl:7 o y ^ ^ a y ^IB3l##Si:, 

H#a*. «ria»«^oy^tHi)i)!u-cjwriBfflr#«^& 
IE* n y *JB5l##aJ: 9 mti£*LZT-?mm? n y 
*Jc*«U"CB*i-*afcWi«J!iaE»*ai:. «HB4tWi« 

wssk^aa* <b a*> s n a hm^— ^i^tt2 aso 

^**&*«F*fls¥a** ll«E»i&*W#fb#aoH* 
r*JW<«>«F*fl£^-*a>&. <KrE«#*b*Rfc:J:0 J J' 

-*Hbx- * time i / 2 »«#a*» e> a^ $ *t* 
3E*#aa** mKi/p#«*a^m^i-*$>«*oy 

oy^lBgiS#a<OjE!lE*m, n(Ofi^x^^ k\c± 
9, ffiSt^W^fk^R^aiW^^*^— ^«r5S«i"* 

[0 0 1 4 1 rcOJ: 5*«J*^J: 9. lEE^Cm, n«:3E 56? 
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lflo^ny *#£^a*fllv*Tffia 

[0 0 15] ttKM#«2E*G>«J*Tri* ±E*>f1Ml 

TOwBttfr 2 *-eSF * ^ t & T? # -5 . 
[0 0 16] 

»ffc*pr*M0ITjE«W«« <*»*«F-JHb36B) tco 

ffl^sa^ff^tsa i o <o«fiES:^i-^o y # mx*h 

r -5*5i^tf*ib* 13t, 2 a&coflF^b^-* K*t L 

[0017] ocoHtjatc^tt^tt^c 

A^lfl^t^gl 1 1 tt. A^ ^PfKLKB tC[^^ 
Ut^iJf-^DATAB rT-fi8 try h k^Z>)' 

f-^DATAB^^y77tctau t^— ^sia 

^ny^CLKi:RHlT^y77^5>f-^tK 
[0018] *a*W-^fc« 1 3 tt, ^Jxl^ lfyhl 

*i»JlL«:ff 5 t^-Cfc-So EIBl 4 

**tfc«F-g-ft*RlcJ:<9. ^«>S«>e>*tfcffi«©«ji^ 
W-^b^— #«r«l*U-C. »9«>W^bf ? -^«rl/2 

w-?-fb**cj: 9^«>s«>e>nfciii*"ea*v'^yu 

[0019] ^ n y ^*^Eia 1 5 ttix^slf/u^ n ^ ^ 
CLKS02 f&co^ K*^> ^oy^CLKO Sri6fe"r 6 
^oy^Bgi*IiI»l 6Wt«F*{b*R* s 
B/A= (m-n) /m (m, n lim > n £tg£:^*5 IE 
SIS) A***lfcmBO^Dy^CLK0i:# 
LT^ o y ^«rnH»b***v^m*1-5Rigi*EB8 
Tfc5 0 l/2»fl»17ttA*^ny^CLK0S:l 
/2^J3-t--5^««X k *>5. 1/8 5>J5«1 8liA* 

* d y a y ^ i L-ca^-t*5»JB«-e*>5. 
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[0 0 2 0] r«)J:5^«rt**tfc*a*W-Wfc3fiBl 

o<Dmmc^^x^ B2— Hs&jB^TKw-r*. * 

1\ HUO^py^JSSSl 5ttB2 (a) tc^i" J: 5 
tcffl^j V#/uJB«e«o 2 fgW^8t»0:7 o^CLK 

0 «*ffcW3/40)»S\ BP*>m=4, 
n= 1 T-(i^(0^ n^CLKO^^n y ^W5I#IhIJ» 

***V^'CU*i--6o wOffl*3ft s H2 (b) 
2 (c) COC LKBT*8, 

[0 0 2 1 ] tUTr^)^oy^CLKBSrA*ffit4 
fifcKBl 1 KAMI'S. *rLTB2 (d) tc*-f-J:5K 

ny^CLKBfcAM*4**ll 1 "Cifi 1 9 51 LTA 
^DyKLKB' *ttJ*Si*\ Jt^^DATA 
B £ Kyj3fe?lJK«» 1 2 Id LTrtffl'* y77 

HI 2 (e) *HJZ*i-J: *D (1) ~ 

D (9) ©«##IBtt^— *K±oT»*5. 

[0 0 2 2] IS3(i[a2(O^FraW^/>Li2;^Lfc^^ A 
ft-ht^5o 3JcA*SixfeH3 

(c) <D^f—? DATAfi, 2a3Sco**a^«J|L^J: 
9»9ffTIEW-JnW-i-3&sW-iDS*L. H3 (d) , (e) CO 
J:3t:S^ftf^CDATAl v MCDATA2I: 

1 4lcA^£*b£ 0 — *\ ^o y ^JJ4«15^e»(OU 
ACLK0I41/2&JS81 TfcA^Stb. B3 (h) 

tcj; 9^a&3£fcfc*Lfctfcfi^<r — *C 1 (2) , C2 

(3) Sr»B3:U «r*<026«i/^Jj?/w^n S '^CLKS 
i:J:oTMf-^TDATAl, ROTDATA2S: 
tH^i"5o ^fe^Sim^— ^#8 3 (f) t (g) 
**^-J-C 1 (1) , C2 (2) . &tfC 2 (1) f C 
1 (3) 

[0 0 2 3] H3K*-f-J; 0\Z?uy?CLKQ<D4m 
DATAKDC1 (1) , C2 (2) £ , TDATA2 

coc2 (i) f ci o) treats tt*. ^rUTia^ 

B) "Ctt, :iHbOf-^C2 (1) MC2 (2) 

C2 (1) &tfC 1 (3) iSrfflV^T* /<>^t 
SnfettBU^/^-^tttALfcAL # e«#tfc 
K£9x-*D (1). (3) BP*>a£{f 
r-^TDATA4fy Mc^btr-^D (i) «r 3 

[0024] acn, n%-ikm& s / 6 (nm'&nwitt&m so 
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5 wCO©^(im=6 f n=lT-fc<9, 

y^W3ltiaBl 6t?ttBB4 (a) IC^-T61®<0^ 

oy^cLKorti:ii^D y ?*mt£*£^^xm 

*U EI 4 (b) IC/Tti5 4f-^BtU^n y ^CL 
KSr£jaE-t--5o wCO^ n 5/ * C L K*3feJiJfliy93E»» 1 

2tC^^5ir, B4 (e) <D X 0 \Zy*—# (DHkftMWI& 
5fc* *ft S ftL9tf*~ * D A T Atm hfrZo 

[0 0 2 5] 05liia4cO^Fra«i^'>Ll£^:Lfe^^^ 
+ — h *3i^W-5-ft«l 3-Ctt^n y^M5| 

f0Kl 6 0ffl;/j^5^Py^CLKfcfflV*T2*KB<0 

5o r?LTB5 (c) <n^r — ^DATAdSH5 

(d) , (e) (OipCSMf-^CDATAU C 
DATA2(^/rffe^ix5o ^LX ^fbb(D^r — ? ft 
/<V^ft^@Bl 4jcA*S*U 1/2»S«17{0 

^tfft^^^tifcfti^^, M;itf C 1 (2) , 
C2 (3) , CI (4) , C2 (5) &&*m3:£tl 
5 0 curias (h) y L 

KSCioTMr-^TDATA 1 N MTDATA 
2&mJj£tiZ> 0 rtbbO^fa^-^^HIS (f) , 

(g) tC^-TCl (l),C2(2),C2(4),2t 
15 C 2 (1) , CI (3) , CI (5) XhZ> 0 

[0 0 2 6] 9ll^o^CLK0^6jl 
»T-^— *^Affi;/J*r^;l*i:, W*-> vsK/U^-^ T 
DATA1JOC1 (1) , C2 (2) f C2 (4) t . 
TDATA2WC 2 (1) , CI (3) , CI (5) t 

m^e (»5i*tt»ft*B) -ewu rttfe^-^c i 

(1) -C2 (4) t % C2 (1) -CI (5) £5fc^ 
ffli^T* * ifM-g-ffitcJ: »)f-^D (D-D 

(5) Sr EP*>S<l'>y^TDATA6t^7 
M:»ttr-^D (i) ^5tfs/htft5cOT\ 

[0027] z.<d£ ?\c%:m%immx\ mmcm^x^ 

SttB^W*^-**, ^»a«SSB^<>^^ir — 
081 4rt-CS«*-t"-5. tLW#/^Bjx^CLK 
SiaotffiT-^TDATA 1 . WTDATA2 

R=2/3, R= 7/8tcB8Lrt^n y ^ WJ5I #E]8S 
1 6X? u v?<Dffl5\£i$$:fflffl'rz~tlcJ: , 11® 
co^ a s/^55fe|eIH 1 5 Srfflv^riSft^— ^ SrfefiKi" 5 

[0 0 2 8] W±co J: 5 tt^rifejc iiitf, aftWS^a 
-</Kcjci:r, a«*Bi:*fflr«fifc-eflF^t:*«:a» 



(6) 

[0029] mm<omm2) *ss9KDSg2<on 

H 6 tt*3gtt0»f^j^4^#fl;£lK l o A<nmi&Z 
St^Py^B-?*!), iff5»J3feJiJ3E»« 1 2 A. 
fftft«13 % ^ft-0*14, ^ny^*i£ia 
815, ^ny^|Bg|#iaBl 6. 1/2^5§1 7, 
1/85>^S <-«ttfcttl/p#U#) 18mT 

[0 0 3 0] A*«»£j*«« 1 1 Att. XJ3**y* ■ JO 
CLKB\CW\M LT&^Jx-* D A T A B £: W^Sd 

Ht* 8<OU*-f-55>H^t2s/^CLKB 
&A*«*4y*SMl 1 AlcA2r*-***K* ffiMBtftl 
£&Sl 2AJcA*S-&5J:5tc«dcLfcwi-cfc-5. 

[0031] r©j:5^«A-*-5i:.' atwacwaeiwi 

2 A-CttA^f-^ D AT A B ^lii^^ffig 1 0 

{^11 0 Aico«jR^— ^/u*«e>i-r.i:^T?#5 0 
ft, afe^-^DATABlCWLTii&^W^kSrff 

[0 0 3 2] £<B*8fcK:J:*Ltf* ^oSSli 

A B 9 i&«>*«SHU:iR£SitSo 
[0 0 3 3] 

[0 0 3 4] «F^»*«2<o»W^J:*ttf, -hEcoajR 
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[lafficoffi^TiuiK] 

[an *ftw<Dmi(DmM(D&m\c&t*tz>n^km-*j 
[02] fgi<DnM<oMm\a$^x, m^itmz/A<o 

[0 3] »i<©Hlfi<©*ffilc*3^'C, W-8-ft:*3/4 60 

[^4] « i <D-^m<omm\^^x^ ft^itms/en 

£o 

[0 5] »1^>«B^»MH*5V^T, «#flS*5/6S> 
[0 6] **Mo»2 0|llKo«JIBIci3it6«F^l:*flr 

[07] a*^ff*Yk*^*»ofrEa«»«o«j«« 
[0 8] a*«»c*5v^-c, «F*^fc*3/4«>»&(oafcyij 

[0 9] f£*ffJ<OW^fc*^§EK9riE2l«ag«(c^i^ 

[010] a*«©w^t*^ae»oirEi5i«8«ic*i 

10, i o a m^ritm «rae» 9 tx^m^s 

11, 1 1 A A*«#*jsE3S« 

12, 1 2 A ttTddC^JKHUB 
1 3 «ii*«F-Wb* 

i 4 sop^v—mK 

15 * a y ? $S4iS 

16 ^oy^(B3l#liIK 
1 7 1/25WBS8 

1 8 1/8 4>JS» 



[08] 



(a) CLKB 

(b) DATAB^j 



DATAB [7 ; 03 



1 



DATAB C7 : 0] 



<•>«" jijnjiJTrLriJTrLjnji_rLrL 

(d) DATA' ~) (d (1)](^(2)](d (3))("d (4))(d (g>)(D (6)]( D (7) ){ D (8) )(d^9)](d q 0>)[dTi))(d q 2) 
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imi] 



1 1 

L_ 



1 8. 



sum* 



C L KB 



1/8 



C LKB* 



DATAB 



1 2 



1 0 



1 5-J 



CLK 







CLKO 




is, : 




















» 17 



1 3 
DATA 



1/2 



CLKS 



iCDATAl 



C DATA 2 



,1 4 
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